
 
 
May 2, 2007      Also Sent Via E-mail 
 
Mr. Robert J. Wyatt 
Northwest Natural Gas Company 
220 N.W. Second Avenue 
Portland, OR  97209 
 
Subject: Proposal for Remedial Investigation of Manufactured Gas Plant Waste, 

Siltronic Corporation Property/Source Control Work, Northwest Natural 
Gas Company and Siltronic Properties 

  
Dear Mr. Wyatt: 
 
The Department of Environmental Quality (DEQ) has reviewed the “Remedial Investigation 
Proposal, Historical Manufactured Gas Plant Activities – Siltronic Corporation Property, 7200 
NW Front Avenue, Portland, Oregon” dated November 17, 2006 (RI Proposal).  Hahn and 
Associates, Inc. (HAI) prepared the RI Proposal on behalf of the Northwest Natural Gas 
Company (NWNG).  The RI Proposal presents NWNG’s approach to assessing the nature and 
extent of manufactured gas plant (MGP) waste and associated contamination on property owned 
by the Siltronic Corporation (Siltronic).   
 
The overall goals of the remedial investigation (RI) of MGP waste on property owned by 
NWNG (NWNG Property, aka the Gasco Site) and Siltronic (Siltronic Property) are stipulated in 
Voluntary Agreement DEQ No. WMCVC-NWR-94-13 dated August 8, 1994 (the Agreement) 
and the first addendum to the Agreement dated July 19, 2006.  The RI Proposal focuses on 
collecting data to further evaluate potentially complete and/or significant human health and 
ecological exposure pathways in the uplands portions of the Siltronic Property and to offsite 
areas.   
 
DEQ acknowledges the RI Proposal does not recommend investigatory activities in the 
Willamette River.  NWNG is involved in an ongoing phased investigation of MGP waste and the 
relationship of upland groundwater plumes in the Willamette River off-shore of their and 
Siltronic’s properties.  This work is being done to support the Portland Harbor in-water RI and 
feasibility study (FS) being performed by the Lower Willamette Group.  The results of the in-
water work will  also provide information to:  1) further assess uplands contaminant transport 
pathways as potential sources of contamination to the river; 2) support uplands source control 
measures evaluations for both facilities;  and 3)  assist planning of in-water work being 
contemplated by the US Environmental Protection Agency (EPA).   
 
The RI Proposal also does not propose to directly assess sources of impacts to Doane Creek 
originating from the NWNG Property.  The NWNG Property storm water system, including the 
portion that drains to Doane Creek, is being assessed separately.  NWNG is currently preparing a 
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work plan for that purpose.  It should also be noted that Siltronic is currently assessing the 
facility storm water conveyance system as a potential contaminant transport pathway to the river.   
 
DEQ’s comments to the RI Proposal are provided below.  The “General Comments” clarify our 
expectations regarding the priorities of the Siltronic Property RI, and identify information and/or 
data needs not included in the RI Proposal.  Consistent with sections 4 and 5 of the RI Proposal, 
DEQ’s “Data Needs and Characterization Approach Comments” are organized by media and 
provide information for NWNG to incorporate into the scope of work for the RI work plan.  
DEQ has also included “Additional Comments” that provide our understanding and position on 
the items indicated.  Although not specifically identified in this letter, DEQ’s comments reflect 
our review of the RI Proposal and the OF-22C Outfall Report1, and consideration of the Source 
Control Data Gaps Evaluation2.  In addition, DEQ’s May 26, 2006 comments to the DNAPL 
Summary Report3 apply to the Siltronic Property RI.  The DNAPL Summary Report provides 
NW Natural’s interpretations regarding the distribution of DNAPL on the NW Natural and 
Siltronic properties.  Lastly, although the focus of this letter is on the RI Proposal, DEQ has 
included comments about incorporating source control work on both the NWNG and Siltronic 
properties into the Siltronic Property RI field program. 
 
DEQ considers the RI Proposal to be a scoping document and not subject to approval.  DEQ 
expects our comments provided in this letter, and our comments to the DNAPL Summary Report 
related to the Siltronic Property, to be incorporated into the RI work plan for the Siltronic 
Property.   
 
GENERAL COMMENTS 
 
Siltronic Property RI Priorities 
 
As mentioned above, the RI Proposal presents an approach to further evaluate potentially 
complete and/or significant exposure pathways at the Siltronic Property and to offsite areas.  To 
achieve these objectives, DEQ considers it essential for the Siltronic Property RI to characterize:  
1) soil and groundwater in portions of the Siltronic Property where data is limited; 2) the 
occurrence of MGP waste, 3) the nature and extent of DNAPL, and 4) the mobility potential of 
DNAPL.  Characterization MGP waste and associated contamination is especially needed in 
areas where there is the potential for horizontal movement of DNAPL to surface water bodies 
(e.g., southern and northern corners of property) or away from source areas (e.g., from the 
Koppers Industries, Inc. [KI] leasehold to WS-10-27 vicinity), and/or downward vertical 

1 Hahn and Associates, Inc., 2006, “City of Portland Outfall 22C Drainage Sampling Activities, Siltronic 
Corporation Property, 7200 NW Front Avenue, Portland, Oregon”, June 2, a report prepared on behalf of Northwest 
Natural Gas Company. 
2 Anchor Environmental, LLC, 2006, “Gasco Source Control Data Gaps Evalution, NW Natural ‘Gasco’ Site”, 
November, a report prepared on behalf of Northwest Natural Gas Company. 
3 Hahn and Associates, Inc., 2006, “Summary Report – Former MGP Operations and Dense Non-Aqueous Liquid 
Occurrence,” November 7, a report prepared on behalf of the Northwest Natural Gas Company. 
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migration into, or deeper within, the alluvial WBZ (e.g., beneath “former lowland effluent pond 
overflow area” [EPOA]).   
 
To date, NWNG has primarily relied on direct observations made during drilling to develop 
interpretations regarding the occurrence and potential mobility of DNAPL.  As DEQ has 
indicated in previous correspondence, relying on direct observations limits NWNG’s ability to 
characterize DNAPL.  The Siltronic Property RI should utilize alternative methods to identify 
geologic influences on the distribution and movement of DNAPL, in conjunction with 
subsurface logging tools designed to assess subsurface material types and the presence, types, 
and properties of DNAPL.  With these objectives in mind, DEQ will require NWNG to employ 
geophysical methods (e.g., ground-penetrating radar) in conjunction with cone penetrometer 
(CPT) and laser-induced fluorescence (LIF) logging systems (i.e., “tar-specific green optical 
screening tool” [TARGOST®]) at the site.  DEQ envisions geophysical methods being used to 
further assess the thickness of the surficial fill and the configuration of the top of the silt.  The 
CPT/LIF tools can provide information regarding the types of DNAPL present (tar or oil) and the 
relationship between geologic material and the occurrence of DNAPL in the surficial fill and 
alluvial WBZs.  
 
Source Control Work, NWNG and Siltronic Properties 
 
DEQ has determined that source control is required along the length of the NWNG Property and 
the northern portion of the Siltronic Property.  Although further delineation is needed, the 
segment extending from downstream of the “Tar Body Removal Area” (TBRA) on the NWNG 
Property, to upstream of the EPOA on Siltronic Property (Segment 1), is considered the 
“highest” priority for source control.  This segment coincides with the heaviest MGP-related 
impacts, including DNAPL and contaminated groundwater, identified near the river.  It also 
includes the portion of the Siltronic Property where groundwater contamination caused by 
Siltronic has commingled with MGP-related groundwater contamination and DNAPL.  The 
segment of NWNG’s shoreline between the TBRA and NWNG’s downstream property line with 
US Moorings (Segment 2) is considered a high priority for source control due to the presence 
and concentrations of cyanide in soil and groundwater.  A third segment (Segment 3) extends 
from upstream of the EPOA to the upstream Siltronic Property line.  DEQ considers source 
control to be warranted in Segment 3 due to exceedances of Joint Source Control Strategy4 
(JSCS) screening values at or near the riverbank.   
 
DEQ is requiring that source control measures be implemented along segments 1 and 2 to 
prevent migration of DNAPL, contaminated groundwater, and erodible soils to the Willamette 
River.  Characterization of MGP related contamination in segments 1 and 2 is critical for 
planning source control measures.  To expedite source control measures evaluations, DEQ will 
expect NWNG to perform work in segments 1 and 2 on NWNG Property concurrently with the 
Siltronic Property RI.  The general data needs for both segments are summarized below. 

4 EPA and DEQ, 2005, “Portland Harbor Joint Source Control Strategy – Final” December, a guidance document 
prepared jointly by the US Environmental Protection Agency and Oregon Department of Environmental Quality. 
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• Segment 1 - DEQ expects NWNG to use geophysical and CPT/LIF methods to further 

evaluate the distribution and mobility of DNAPL.  Determining the vertical extent of 
DNAPL in the alluvial WBZ is considered a primary objective of this work.   

• Segment 2 – Available data for Segment 2 is limited.  NWNG should conduct soil and 
groundwater sampling to assess the nature and extent of MGP related contamination, 
particularly cyanide.  Monitoring wells should be installed in the surficial fill WBZ and at 
multiple depth intervals within the alluvial WBZ to evaluate groundwater contamination and 
support source control measures evaluations. 

 
Because of the potential for DNAPL migration and greater contaminant mass flux to the river, 
data collection and source control measures evaluations in segments 1 and 2 have been 
prioritized over source control work in Segment 3.  Accordingly, an evaluation of source control 
along Segment 3 is proceeding on a separate schedule.   
 
In general, and consistent with agreements reached between NWNG and DEQ, any uplands work 
considered supportive of source control will be given priority in the RI field schedule.  For 
clarification, DEQ considers this applicable to data collection activities conducted within 200 
feet of the shoreline.  
 
Consistency of Nomenclature 
 
Different companies have performed numerous environmental investigations on behalf of 
NWNG and Siltronic.  These investigations have generally been performed independently 
employing a variety of drilling and sampling methods.  As such, descriptions of subsurface 
material, DNAPL, and contamination based on visual observations are inconsistent between the 
two sites.  
 
The RI Work Plan should propose a consistent nomenclature for the stratigraphic and 
hydrostratigraphic units that occur at both sites.  In addition, the sources, types, and 
characteristics of MGP waste should be more clearly defined.  As DEQ has indicated previously, 
the physicals characteristics of contamination observed in the field (e.g., color, presence and 
amount of DNAPL [saturated, visual globules], degree of sheen and/or odor [strong, moderate, 
light]) should be given preference to terms implying a historic operational source (e.g., spent 
oxide, lamp black, pencil pitch).   
 
DATA NEEDS AND CHARACTERIZATION APPROACH COMMENTS 
 
Groundwater 
• Work completed in Doane Creek suggests that shallow groundwater discharges into the 

stream channel.  DEQ recommends that piezometers be installed in selected push-probe 
borings located near the creek.  Staff gages should be located along the creek near the 
piezometers to provide surface water elevation data.  DEQ expects piezometers and staff 
gages to be installed during the first phase of drilling work so that a dataset for evaluating the 
interconnection between shallow groundwater and Doane Creek can be built. 
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• Groundwater samples collected during the Siltronic Property RI should be analyzed for 

chemicals associated with onsite and offsite sources of contamination other than MGP waste.  
Chemicals that should be analyzed for should include, but not necessarily be limited to:  
trichloroethene and its breakdown products and isomers of dichlorobenzene (e.g., 1,2-
dichlorobenzene, 1,4-dichlorobenzene).   
 

• The silt unit occurs between the surficial water-bearing zone (WBZ), and the alluvial WBZ 
and is described as being, “…a laterally extensive fine-grained low conductivity silt unit, the 
properties of which preclude it from being characterized as water-bearing zone.”  DEQ 
considers the configuration of the top of the silt and its thickness to be highly variable based 
on observations made during drilling.  Additionally, assessments of the hydraulic properties 
of the silt unit are limited.  Because of its importance as a potential impediment to downward 
vertical migration of DNAPL and/or contaminated groundwater into the alluvial WBZ, DEQ 
considers collecting additional information on the occurrence, thickness, and hydraulic 
properties of the silt unit to be an objective of the Siltronic Property RI. 

 
• NWNG indicates that, “A thin layer consisting of medium to coarse-grained sandy gravel has 

been observed at the base of the alluvial deposits at both the Siltronic and Gasco properties.”  
During drilling completed by NWNG in January 2007 just off-shore of the two properties, 
the gravel was observed to be over 15 feet thick.  Based on the work completed to date it 
appears that the occurrence of gravel corresponds to a depression in the basalt surface that 
projects into the uplands of the Siltronic Property.  Visually the gravel appears to represent 
some of the most permeable material in the alluvial WBZ.  Furthermore, the influence of the 
gravel on contaminant migration, if any, is currently unknown.   
 
DEQ considers the gravel to be a component of the alluvial WBZ warranting additional 
evaluation.  NWNG has proposed that selected RI borings be advanced to the top of the 
basalt.  Where observed, DEQ will expect groundwater samples from the gravel to be 
collected for analysis.  
 

• As noted by NWNG, a groundwater divide has been observed in the surficial fill WBZ.  The 
divide is oriented roughly parallel to the utility easement that crosses the Siltronic Property.  
The presence, location and orientation of the divide suggest the utility easement could be 
influencing groundwater flow in the surficial WBZ.  The Siltronic Property RI should assess 
this scenario further.   
 

• The excavation depression under the south end of the Fab 1 Building represents a source of 
DNAPL and soil and/or groundwater contamination.  To the extent space limitations and 
access restrictions allow, additional borings should be located on the southeastern and 
northwestern sides of the building to further assess the MGP waste, DNAPL, and soil and 
groundwater contamination associated with the feature. 
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• MGP waste occurs near and under Doane Creek in the western corner (i.e., the former spent 

oxide pile) and southeastern side (i.e., “dark colored fill”) of the Siltronic Property.  In 
addition to the push-probe borings shown along the top of the stream bank, monitoring wells 
should be installed during the first phase of drilling to monitor groundwater in the surficial 
fill WBZ at these locations. 
 

Soil 
• DEQ views the proposed grid approach described in the in the RI Proposal as the 

reconnaissance phase of a more comprehensive effort to determine the extent, magnitude, 
and potential risks associated with MGP waste and soil contamination on the Siltronic 
Property.  DEQ anticipates additional soil sampling will be needed to delineate the full extent 
and magnitude of contamination.   
 

• Based on previous agreements made with DEQ for the NWNG Property, 12 feet below 
ground surface (bgs) is considered the depth limit for purposes of evaluating the excavation 
worker exposure scenario.  To date, sampling and analysis of unsaturated soil at the Siltronic 
Property has not been a data collection priority and is incomplete. In addition, the depth of 
excavation for the NWNG Property may not be applicable to the Siltronic Property given that 
some underground piping is greater than 15 feet bgs and there is the potential for future 
development of the site.  Given this information, DEQ considers it premature to place limits 
on the collection and use of soil data for the Siltronic Property RI.   
 

• To meet the data collection priority of characterizing the nature and extent of MGP waste, 
DEQ expects NWNG to increase the density of soil samples in areas where this material is 
suspected of being placed (e.g., near B-105, in the western corner of the Siltronic Property, 
between P-33 and P-27 and between P-27 and P-20).   
 

• In addition to areas where MGP waste is suspected of being placed, there are areas of the 
Siltronic Property where available historic information and/or data has identified impacts that 
warrant more sampling than recommended in the RI Proposal, including the areas described 
below.   
- Limited soil sampling conducted near the top of the riverbank at borings P-1 through P-8 

detected total cyanide concentrations at concentrations as high as 15,000 milligrams per 
kilogram (mg/kg).  This data suggests the potential for erodible soils to be a complete 
contaminant transport pathway to the river. 

- A surface soil sample collected near Outfall 2 detected concentrations of total cyanide 
(13,900 mg/kg) and diesel-range (3,720 mg/kg) and oil-range petroleum hydrocarbons 
(4,700 mg/kg) suggesting impacted fill was used in the vicinity of the outfall.  
Alternatively, the data could suggest that impacted shallow groundwater is potentially 
discharging onto the riverbank at the outfall.  These scenarios should be assessed further. 

- The former Western Transportion operational area represents a potential source of 
contamination near the river that has not been systematically evaluated. 
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The RI work plan should propose sampling schemes to either fully assess each area for 
potential contamination (the former Western Transportation area), or characterize the nature 
and extent of contamination detected previously (Outfall 2, cyanide detections). 

 
• DEQ recommends that NWNG look forward to how soil data will be statistically used in the 

baseline risk assessment to inform the sampling program with regard to the geographic areas 
being investigated and the size and density of the data set(s) required to support data analysis.  
NWNG should initiate this process by elaborating on the soil sampling strategy in the RI 
work plan and explain how the data will be utilized in the human health risk assessment 
(HHRA) and ecological risk assessment (ERA). 
 

DNAPL 
• The fourth bulleted item in Section 3.5.3 indicates that because DNAPL identified in 

monitoring wells WS-11-125 and WS-14-125 occurs below the base of the river, migration 
into the river is not a concern.  DEQ agrees that the potential for DNAPL to migrate into the 
river decreases as its depth of occurrence below the river increases.   
 
As noted in our General Comments, the horizontal and vertical extent of DNAPL near the 
river on the NWNG and Siltronic properties has not been characterized.  In addition, the 
depth below which DNAPL will not migrate into the river has not been determined.  DEQ 
considers these items to be essential data needs for the Siltronic Property RI and for planning 
and design of DNAPL/groundwater pathway source control measures.   

 
Surface Water 
• The RI Proposal indicates that groundwater samples will be collected from the site’s 

monitoring well network and analyzed for free cyanide.  DEQ recognizes this data is 
important for screening under the JSCS and for completing the upland HHRA.  However, for 
purposes of quantifying ecological risk, DEQ expects that further work will be performed to 
speciate cyanide compounds in shallow sediments and in surface water collected in Doane 
Creek.   
 

• It is unclear from the RI Proposal whether NWNG includes potential exposure of human 
and/or ecological receptors to sediment within Doane Creek.  Many of the COI associated 
with MGP impacts have an affinity for organic carbon.  Sampling and analysis of surface 
water for these chemicals will not account for contaminant mass sorbed to sediment and 
deposited in the stream channel.  Additionally, sediment transport within surface water 
systems is not necessarily accounted for by assessing surface water alone as contaminated 
sediment can accumulate where hydraulic drops occur (e.g., slackwater areas, ponds).  Given 
this information, sediment should be identified as a separate potential contaminant source 
from surface water in Doane Creek.  To support the HHRA and ERA, the RI Work Plan 
should include collecting sediment samples for analysis from within the Doane Creek 
channel and the Northwest Drainage Pond. 

 
Air 
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• The RI proposal suggests that a sufficient amount of data has been collected to characterize 

potential risks from the vapor intrusion (VI) pathway.  DEQ concurs that previous indoor air 
quality investigations suggest existing structures on the Siltronic property are not 
experiencing significant vapor intrusion.  However, this conclusion cannot be reliably 
extrapolated to any and all future commercial uses and/or development of the site. Given the 
existing dataset for volatile organic compounds in shallow soils is limited, and that NWNG 
will be collecting soil samples in areas of the Siltronic Property where sampling has 
previously not been performed, it is premature to eliminate the volatilization pathways from 
consideration in the RI.   

 
ADDITIONAL COMMENTS 
 
Section 3.2.  In addition to MGP-related wastes from effluent pond overflow areas and spent 
oxide material, NWNG should include lamp black in the list of potential contaminant sources 
placed on the Siltronic Property. 
 
Section 3.3.  The nested table of “Contaminants of Interest” should include diesel-range and oil-
range petroleum hydrocarbons, total cyanide, amenable cyanide, and vanadium.   
 
Section 3.5.1.  NWNG is currently designing a pilot study to evaluate the influence of pumping 
four groundwater extraction wells in the eastern corner of the NWNG Property.  As mentioned 
above, NWNG is also evaluating MGP waste and contamination in the Willamette River off-
shore of the NWNG and Siltronic properties.  This section of the RI Proposal seems to imply that 
full-scale implementation of uplands DNAPL and contaminated groundwater source control 
measures on the NWNG and Siltronic properties is contingent on the results of the above-
referenced work.  This is not the case.  DEQ has determined that uplands DNAPL/groundwater 
source control measures will be implemented.  The ongoing pilot study and in-water 
investigations will provide information to support analysis and design of source control 
measures.  
 
DEQ understands from the second paragraph that NWNG has identified benzene, naphthalene, 
and total cyanide as “key constituents” to use in assessing groundwater contamination associated 
with MGP waste.  NWNG should provide the rational for selecting these analytes as being key in 
the RI Work Plan.  NWNG should also be advised that DEQ does not consider these three 
chemicals adequate for delineating the nature and extent of contamination.  For example, 
relevant ecological criteria for toluene, ethylbenzene, and xylenes are lower than benzene.  DEQ 
expects NWNG to fully evaluate the nature and extent all MGP waste chemicals of interest 
(COI) in the Siltronic Property RI.   
 
Section 3.5.4.  DEQ agrees with NWNG’s observation that multiple sources of impacts to Doane 
Creek occur upstream of the piped section.  Based on review of the surface water data collected 
from Doane Creek, DEQ concludes that storm water leaving the KI leasehold on NWNG 
Property represents a consistent source of COI associated with NWNG (e.g., PAHs).  Samples 
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collected during catch basin clean-out work conducted by the City of Portland5 in the NW Front 
Avenue right-of-way immediately south of the NWNG Property, confirm KI as a source of 
PAHs to the storm water system.  DEQ expects that storm water impacts to Doane Creek 
associated with KI will be further evaluated as part of the storm water pathway assessment of the 
NWNG Property 
 
Section 3.6.  In addition to the human health exposure pathways described in this section of the 
RI Proposal, NWNG should include recreational users of Willamette River (e.g., fisherman).   
 
Sections 3.6 and 3.7.  The RI Proposal indicates that other than surface water recharge, there are 
no existing or reasonably likely future beneficial uses of groundwater in the vicinity of the 
Siltronic Property.  DEQ does not agree with this determination.  At a minimum DEQ considers 
groundwater in the vicinity of the Siltronic Property to be suitable for irrigation and industrial 
use.   
 
In addition, NWNG should be advised that for purposes of source control, the JSCS considers 
the Willamette River a potential drinking water source and provides “applicable or relevant and 
appropriate requirements” accordingly.  Given the status of the project and consistent with the 
JSCS, NWNG should include federal maximum contaminant levels and EPA Region 6 tap-water 
preliminary remediation goals as groundwater screening criteria in the Siltronic Property RI 
Work Plan.   
 
Figures 24 and 25.  DEQ considers the preliminary human health and ecological conceptual site 
models (CSMs) to be incomplete.  The human health and ecological CSMs should be revised to 
show:  1) a direct pathway between uplands/riverbank erodible soils and the Willamette River; 
and 2) that sediment is a separate potential contaminant source from surface water in Doane 
Creek.  NWNG should also be advised that impacted storm water and/or shallow groundwater 
discharging onto banks or beaches along Doane Creek and/or the Willamette River above mean 
high water, represent a potential risk of exposure to ecological receptors (e.g., mammals, birds) 
via direct contact.  The figures should be revised accordingly. 
 
Figures 6, 8, 9, 11, and 12 through 19.  These figures graphically illustrate geologic 
information (e.g., elevation of the top of the silt) or analytical data (e.g., benzene concentrations) 
using contouring methods.  On certain figures (e.g., Figure 8, Figure 12) data availability and/or 
variability appears to have resulted in irregular or erroneous contours.  Examples are provided 
below. 
• Figure 8 – based on available data it appears the 6 foot and 9 foot contours should be drawn 

to surround the “window” in the silt unit.  
• Figure 12 - variability in detected benzene concentrations in the vicinity of monitoring wells 

WS-13-69/105 and push-probe GW-3 resulted questionable contouring.   

5 City of Portland, 2007, “City Outfall 22C – Inline Solids Sampling in the Vicinity of Koppers Industries, Inc.”, 
March 23, a technical memorandum prepared by Bureau of Environmental Services. 
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• Figure 12 - the lack of benzene data in the northern end of the NWNG Property prompted the 

northern end of 5 microgram/liter isoconcentration contour to be artificially shortened (i.e., 
should be extended to include MW-01-22 and B-1) 

 
DEQ recommends that these types of figures be reviewed for the work plan, and that contours be 
hand drawn where contouring software inadequately depicts data distributions. 
 
NEXT STEPS 
 
Subsequent to NWNG’s review of this letter, NWNG and DEQ should arrange to meet at the 
earliest opportunity to discuss DEQ’s comments and the scope of work for the Siltronic Property 
RI, and source control work on both properties.  Our next monthly meeting is scheduled for May 
21st, however DEQ can meet earlier in the month to facilitate NWNG’s timely preparation of the 
work plan. 
 
DEQ appreciates NWNG’s work to evaluate and address MGP waste and associated 
contamination on the NWNG and Siltronic properties.  Please don’t hesitate to contact me if you 
have questions regarding this letter. 
 
Sincerely, 
 
 
 
Dana Bayuk 
Project Manager 
Portland Harbor Section 
 
Cc: Sandy Hart, NWNG  

Patty Dost, Schwabe Williamson & Wyatt 
Rob Ede, Hahn & Associates 
John Edwards, Anchor Environmental 
Carl Stivers, Anchor Environmental 
Tom McCue, Siltronic 
Alan Gladstone, Davis Rothwell Earle & Xochihua 
James Peale, Maul Foster & Alongi, Inc. 
Eric Blischke, EPA 
Chip Humphries, EPA 
Kristine Koch, EPA 
Henning Larsen, DEQ/SRS 
Jim Anderson, DEQ/PHS 
Matt McClincy, DEQ/PHS 
ECSI No. 84 File 
ECSI No. 183 File 
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Also Sent Via E-mail

Mr. Robert J. Wyatt


Northwest Natural Gas Company


220 N.W. Second Avenue


Portland, OR  97209


Subject:
Proposal for Remedial Investigation of Manufactured Gas Plant Waste, Siltronic Corporation Property/Source Control Work, Northwest Natural Gas Company and Siltronic Properties


Dear Mr. Wyatt:


The Department of Environmental Quality (DEQ) has reviewed the “Remedial Investigation Proposal, Historical Manufactured Gas Plant Activities – Siltronic Corporation Property, 7200 NW Front Avenue, Portland, Oregon” dated November 17, 2006 (RI Proposal).  Hahn and Associates, Inc. (HAI) prepared the RI Proposal on behalf of the Northwest Natural Gas Company (NWNG).  The RI Proposal presents NWNG’s approach to assessing the nature and extent of manufactured gas plant (MGP) waste and associated contamination on property owned by the Siltronic Corporation (Siltronic).  


The overall goals of the remedial investigation (RI) of MGP waste on property owned by NWNG (NWNG Property, aka the Gasco Site) and Siltronic (Siltronic Property) are stipulated in Voluntary Agreement DEQ No. WMCVC-NWR-94-13 dated August 8, 1994 (the Agreement) and the first addendum to the Agreement dated July 19, 2006.  The RI Proposal focuses on collecting data to further evaluate potentially complete and/or significant human health and ecological exposure pathways in the uplands portions of the Siltronic Property and to offsite areas.  


DEQ acknowledges the RI Proposal does not recommend investigatory activities in the Willamette River.  NWNG is involved in an ongoing phased investigation of MGP waste and the relationship of upland groundwater plumes in the Willamette River off-shore of their and Siltronic’s properties.  This work is being done to support the Portland Harbor in-water RI and feasibility study (FS) being performed by the Lower Willamette Group.  The results of the in-water work will  also provide information to:  1) further assess uplands contaminant transport pathways as potential sources of contamination to the river; 2) support uplands source control measures evaluations for both facilities;  and 3)  assist planning of in-water work being contemplated by the US Environmental Protection Agency (EPA).  

The RI Proposal also does not propose to directly assess sources of impacts to Doane Creek originating from the NWNG Property.  The NWNG Property storm water system, including the portion that drains to Doane Creek, is being assessed separately.  NWNG is currently preparing a work plan for that purpose.  It should also be noted that Siltronic is currently assessing the facility storm water conveyance system as a potential contaminant transport pathway to the river.  


DEQ’s comments to the RI Proposal are provided below.  The “General Comments” clarify our expectations regarding the priorities of the Siltronic Property RI, and identify information and/or data needs not included in the RI Proposal.  Consistent with sections 4 and 5 of the RI Proposal, DEQ’s “Data Needs and Characterization Approach Comments” are organized by media and provide information for NWNG to incorporate into the scope of work for the RI work plan.  DEQ has also included “Additional Comments” that provide our understanding and position on the items indicated.  Although not specifically identified in this letter, DEQ’s comments reflect our review of the RI Proposal and the OF-22C Outfall Report
, and consideration of the Source Control Data Gaps Evaluation
.  In addition, DEQ’s May 26, 2006 comments to the DNAPL Summary Report
 apply to the Siltronic Property RI.  The DNAPL Summary Report provides NW Natural’s interpretations regarding the distribution of DNAPL on the NW Natural and Siltronic properties.  Lastly, although the focus of this letter is on the RI Proposal, DEQ has included comments about incorporating source control work on both the NWNG and Siltronic properties into the Siltronic Property RI field program.

DEQ considers the RI Proposal to be a scoping document and not subject to approval.  DEQ expects our comments provided in this letter, and our comments to the DNAPL Summary Report related to the Siltronic Property, to be incorporated into the RI work plan for the Siltronic Property.  


GENERAL COMMENTS


Siltronic Property RI Priorities


As mentioned above, the RI Proposal presents an approach to further evaluate potentially complete and/or significant exposure pathways at the Siltronic Property and to offsite areas.  To achieve these objectives, DEQ considers it essential for the Siltronic Property RI to characterize:  1) soil and groundwater in portions of the Siltronic Property where data is limited; 2) the occurrence of MGP waste, 3) the nature and extent of DNAPL, and 4) the mobility potential of DNAPL.  Characterization MGP waste and associated contamination is especially needed in areas where there is the potential for horizontal movement of DNAPL to surface water bodies (e.g., southern and northern corners of property) or away from source areas (e.g., from the Koppers Industries, Inc. [KI] leasehold to WS-10-27 vicinity), and/or downward vertical migration into, or deeper within, the alluvial WBZ (e.g., beneath “former lowland effluent pond overflow area” [EPOA]).  


To date, NWNG has primarily relied on direct observations made during drilling to develop interpretations regarding the occurrence and potential mobility of DNAPL.  As DEQ has indicated in previous correspondence, relying on direct observations limits NWNG’s ability to characterize DNAPL.  The Siltronic Property RI should utilize alternative methods to identify geologic influences on the distribution and movement of DNAPL, in conjunction with subsurface logging tools designed to assess subsurface material types and the presence, types, and properties of DNAPL.  With these objectives in mind, DEQ will require NWNG to employ geophysical methods (e.g., ground-penetrating radar) in conjunction with cone penetrometer (CPT) and laser-induced fluorescence (LIF) logging systems (i.e., “tar-specific green optical screening tool” [TARGOST®]) at the site.  DEQ envisions geophysical methods being used to further assess the thickness of the surficial fill and the configuration of the top of the silt.  The CPT/LIF tools can provide information regarding the types of DNAPL present (tar or oil) and the relationship between geologic material and the occurrence of DNAPL in the surficial fill and alluvial WBZs. 

Source Control Work, NWNG and Siltronic Properties

DEQ has determined that source control is required along the length of the NWNG Property and the northern portion of the Siltronic Property.  Although further delineation is needed, the segment extending from downstream of the “Tar Body Removal Area” (TBRA) on the NWNG Property, to upstream of the EPOA on Siltronic Property (Segment 1), is considered the “highest” priority for source control.  This segment coincides with the heaviest MGP-related impacts, including DNAPL and contaminated groundwater, identified near the river.  It also includes the portion of the Siltronic Property where groundwater contamination caused by Siltronic has commingled with MGP-related groundwater contamination and DNAPL.  The segment of NWNG’s shoreline between the TBRA and NWNG’s downstream property line with US Moorings (Segment 2) is considered a high priority for source control due to the presence and concentrations of cyanide in soil and groundwater.  A third segment (Segment 3) extends from upstream of the EPOA to the upstream Siltronic Property line.  DEQ considers source control to be warranted in Segment 3 due to exceedances of Joint Source Control Strategy
 (JSCS) screening values at or near the riverbank.  

DEQ is requiring that source control measures be implemented along segments 1 and 2 to prevent migration of DNAPL, contaminated groundwater, and erodible soils to the Willamette River.  Characterization of MGP related contamination in segments 1 and 2 is critical for planning source control measures.  To expedite source control measures evaluations, DEQ will expect NWNG to perform work in segments 1 and 2 on NWNG Property concurrently with the Siltronic Property RI.  The general data needs for both segments are summarized below.


· Segment 1 - DEQ expects NWNG to use geophysical and CPT/LIF methods to further evaluate the distribution and mobility of DNAPL.  Determining the vertical extent of DNAPL in the alluvial WBZ is considered a primary objective of this work.  


· Segment 2 – Available data for Segment 2 is limited.  NWNG should conduct soil and groundwater sampling to assess the nature and extent of MGP related contamination, particularly cyanide.  Monitoring wells should be installed in the surficial fill WBZ and at multiple depth intervals within the alluvial WBZ to evaluate groundwater contamination and support source control measures evaluations.


Because of the potential for DNAPL migration and greater contaminant mass flux to the river, data collection and source control measures evaluations in segments 1 and 2 have been prioritized over source control work in Segment 3.  Accordingly, an evaluation of source control along Segment 3 is proceeding on a separate schedule.  


In general, and consistent with agreements reached between NWNG and DEQ, any uplands work considered supportive of source control will be given priority in the RI field schedule.  For clarification, DEQ considers this applicable to data collection activities conducted within 200 feet of the shoreline. 


Consistency of Nomenclature


Different companies have performed numerous environmental investigations on behalf of NWNG and Siltronic.  These investigations have generally been performed independently employing a variety of drilling and sampling methods.  As such, descriptions of subsurface material, DNAPL, and contamination based on visual observations are inconsistent between the two sites. 


The RI Work Plan should propose a consistent nomenclature for the stratigraphic and hydrostratigraphic units that occur at both sites.  In addition, the sources, types, and characteristics of MGP waste should be more clearly defined.  As DEQ has indicated previously, the physicals characteristics of contamination observed in the field (e.g., color, presence and amount of DNAPL [saturated, visual globules], degree of sheen and/or odor [strong, moderate, light]) should be given preference to terms implying a historic operational source (e.g., spent oxide, lamp black, pencil pitch).  


DATA NEEDS AND CHARACTERIZATION APPROACH COMMENTS


Groundwater


· Work completed in Doane Creek suggests that shallow groundwater discharges into the stream channel.  DEQ recommends that piezometers be installed in selected push-probe borings located near the creek.  Staff gages should be located along the creek near the piezometers to provide surface water elevation data.  DEQ expects piezometers and staff gages to be installed during the first phase of drilling work so that a dataset for evaluating the interconnection between shallow groundwater and Doane Creek can be built.


· Groundwater samples collected during the Siltronic Property RI should be analyzed for chemicals associated with onsite and offsite sources of contamination other than MGP waste.  Chemicals that should be analyzed for should include, but not necessarily be limited to:  trichloroethene and its breakdown products and isomers of dichlorobenzene (e.g., 1,2-dichlorobenzene, 1,4-dichlorobenzene).  


· The silt unit occurs between the surficial water-bearing zone (WBZ), and the alluvial WBZ and is described as being, “…a laterally extensive fine-grained low conductivity silt unit, the properties of which preclude it from being characterized as water-bearing zone.”  DEQ considers the configuration of the top of the silt and its thickness to be highly variable based on observations made during drilling.  Additionally, assessments of the hydraulic properties of the silt unit are limited.  Because of its importance as a potential impediment to downward vertical migration of DNAPL and/or contaminated groundwater into the alluvial WBZ, DEQ considers collecting additional information on the occurrence, thickness, and hydraulic properties of the silt unit to be an objective of the Siltronic Property RI.


· NWNG indicates that, “A thin layer consisting of medium to coarse-grained sandy gravel has been observed at the base of the alluvial deposits at both the Siltronic and Gasco properties.”  During drilling completed by NWNG in January 2007 just off-shore of the two properties, the gravel was observed to be over 15 feet thick.  Based on the work completed to date it appears that the occurrence of gravel corresponds to a depression in the basalt surface that projects into the uplands of the Siltronic Property.  Visually the gravel appears to represent some of the most permeable material in the alluvial WBZ.  Furthermore, the influence of the gravel on contaminant migration, if any, is currently unknown.  


DEQ considers the gravel to be a component of the alluvial WBZ warranting additional evaluation.  NWNG has proposed that selected RI borings be advanced to the top of the basalt.  Where observed, DEQ will expect groundwater samples from the gravel to be collected for analysis. 


· As noted by NWNG, a groundwater divide has been observed in the surficial fill WBZ.  The divide is oriented roughly parallel to the utility easement that crosses the Siltronic Property.  The presence, location and orientation of the divide suggest the utility easement could be influencing groundwater flow in the surficial WBZ.  The Siltronic Property RI should assess this scenario further.  


· The excavation depression under the south end of the Fab 1 Building represents a source of DNAPL and soil and/or groundwater contamination.  To the extent space limitations and access restrictions allow, additional borings should be located on the southeastern and northwestern sides of the building to further assess the MGP waste, DNAPL, and soil and groundwater contamination associated with the feature.


· MGP waste occurs near and under Doane Creek in the western corner (i.e., the former spent oxide pile) and southeastern side (i.e., “dark colored fill”) of the Siltronic Property.  In addition to the push-probe borings shown along the top of the stream bank, monitoring wells should be installed during the first phase of drilling to monitor groundwater in the surficial fill WBZ at these locations.


Soil


· DEQ views the proposed grid approach described in the in the RI Proposal as the reconnaissance phase of a more comprehensive effort to determine the extent, magnitude, and potential risks associated with MGP waste and soil contamination on the Siltronic Property.  DEQ anticipates additional soil sampling will be needed to delineate the full extent and magnitude of contamination.  


· Based on previous agreements made with DEQ for the NWNG Property, 12 feet below ground surface (bgs) is considered the depth limit for purposes of evaluating the excavation worker exposure scenario.  To date, sampling and analysis of unsaturated soil at the Siltronic Property has not been a data collection priority and is incomplete. In addition, the depth of excavation for the NWNG Property may not be applicable to the Siltronic Property given that some underground piping is greater than 15 feet bgs and there is the potential for future development of the site.  Given this information, DEQ considers it premature to place limits on the collection and use of soil data for the Siltronic Property RI.  


· To meet the data collection priority of characterizing the nature and extent of MGP waste, DEQ expects NWNG to increase the density of soil samples in areas where this material is suspected of being placed (e.g., near B-105, in the western corner of the Siltronic Property, between P-33 and P-27 and between P-27 and P-20).  


· In addition to areas where MGP waste is suspected of being placed, there are areas of the Siltronic Property where available historic information and/or data has identified impacts that warrant more sampling than recommended in the RI Proposal, including the areas described below.  


· Limited soil sampling conducted near the top of the riverbank at borings P-1 through P-8 detected total cyanide concentrations at concentrations as high as 15,000 milligrams per kilogram (mg/kg).  This data suggests the potential for erodible soils to be a complete contaminant transport pathway to the river.


· A surface soil sample collected near Outfall 2 detected concentrations of total cyanide (13,900 mg/kg) and diesel-range (3,720 mg/kg) and oil-range petroleum hydrocarbons (4,700 mg/kg) suggesting impacted fill was used in the vicinity of the outfall.  Alternatively, the data could suggest that impacted shallow groundwater is potentially discharging onto the riverbank at the outfall.  These scenarios should be assessed further.


· The former Western Transportion operational area represents a potential source of contamination near the river that has not been systematically evaluated.


The RI work plan should propose sampling schemes to either fully assess each area for potential contamination (the former Western Transportation area), or characterize the nature and extent of contamination detected previously (Outfall 2, cyanide detections).


· DEQ recommends that NWNG look forward to how soil data will be statistically used in the baseline risk assessment to inform the sampling program with regard to the geographic areas being investigated and the size and density of the data set(s) required to support data analysis.  NWNG should initiate this process by elaborating on the soil sampling strategy in the RI work plan and explain how the data will be utilized in the human health risk assessment (HHRA) and ecological risk assessment (ERA).


DNAPL


· The fourth bulleted item in Section 3.5.3 indicates that because DNAPL identified in monitoring wells WS-11-125 and WS-14-125 occurs below the base of the river, migration into the river is not a concern.  DEQ agrees that the potential for DNAPL to migrate into the river decreases as its depth of occurrence below the river increases.  


As noted in our General Comments, the horizontal and vertical extent of DNAPL near the river on the NWNG and Siltronic properties has not been characterized.  In addition, the depth below which DNAPL will not migrate into the river has not been determined.  DEQ considers these items to be essential data needs for the Siltronic Property RI and for planning and design of DNAPL/groundwater pathway source control measures.  


Surface Water


· The RI Proposal indicates that groundwater samples will be collected from the site’s monitoring well network and analyzed for free cyanide.  DEQ recognizes this data is important for screening under the JSCS and for completing the upland HHRA.  However, for purposes of quantifying ecological risk, DEQ expects that further work will be performed to speciate cyanide compounds in shallow sediments and in surface water collected in Doane Creek.  


· It is unclear from the RI Proposal whether NWNG includes potential exposure of human and/or ecological receptors to sediment within Doane Creek.  Many of the COI associated with MGP impacts have an affinity for organic carbon.  Sampling and analysis of surface water for these chemicals will not account for contaminant mass sorbed to sediment and deposited in the stream channel.  Additionally, sediment transport within surface water systems is not necessarily accounted for by assessing surface water alone as contaminated sediment can accumulate where hydraulic drops occur (e.g., slackwater areas, ponds).  Given this information, sediment should be identified as a separate potential contaminant source from surface water in Doane Creek.  To support the HHRA and ERA, the RI Work Plan should include collecting sediment samples for analysis from within the Doane Creek channel and the Northwest Drainage Pond.


Air


· The RI proposal suggests that a sufficient amount of data has been collected to characterize potential risks from the vapor intrusion (VI) pathway.  DEQ concurs that previous indoor air quality investigations suggest existing structures on the Siltronic property are not experiencing significant vapor intrusion.  However, this conclusion cannot be reliably extrapolated to any and all future commercial uses and/or development of the site. Given the existing dataset for volatile organic compounds in shallow soils is limited, and that NWNG will be collecting soil samples in areas of the Siltronic Property where sampling has previously not been performed, it is premature to eliminate the volatilization pathways from consideration in the RI.  

ADDITIONAL COMMENTS


Section 3.2.  In addition to MGP-related wastes from effluent pond overflow areas and spent oxide material, NWNG should include lamp black in the list of potential contaminant sources placed on the Siltronic Property.


Section 3.3.  The nested table of “Contaminants of Interest” should include diesel-range and oil-range petroleum hydrocarbons, total cyanide, amenable cyanide, and vanadium.  


Section 3.5.1.  NWNG is currently designing a pilot study to evaluate the influence of pumping four groundwater extraction wells in the eastern corner of the NWNG Property.  As mentioned above, NWNG is also evaluating MGP waste and contamination in the Willamette River off-shore of the NWNG and Siltronic properties.  This section of the RI Proposal seems to imply that full-scale implementation of uplands DNAPL and contaminated groundwater source control measures on the NWNG and Siltronic properties is contingent on the results of the above-referenced work.  This is not the case.  DEQ has determined that uplands DNAPL/groundwater source control measures will be implemented.  The ongoing pilot study and in-water investigations will provide information to support analysis and design of source control measures. 


DEQ understands from the second paragraph that NWNG has identified benzene, naphthalene, and total cyanide as “key constituents” to use in assessing groundwater contamination associated with MGP waste.  NWNG should provide the rational for selecting these analytes as being key in the RI Work Plan.  NWNG should also be advised that DEQ does not consider these three chemicals adequate for delineating the nature and extent of contamination.  For example, relevant ecological criteria for toluene, ethylbenzene, and xylenes are lower than benzene.  DEQ expects NWNG to fully evaluate the nature and extent all MGP waste chemicals of interest (COI) in the Siltronic Property RI.  


Section 3.5.4.  DEQ agrees with NWNG’s observation that multiple sources of impacts to Doane Creek occur upstream of the piped section.  Based on review of the surface water data collected from Doane Creek, DEQ concludes that storm water leaving the KI leasehold on NWNG Property represents a consistent source of COI associated with NWNG (e.g., PAHs).  Samples collected during catch basin clean-out work conducted by the City of Portland
 in the NW Front Avenue right-of-way immediately south of the NWNG Property, confirm KI as a source of PAHs to the storm water system.  DEQ expects that storm water impacts to Doane Creek associated with KI will be further evaluated as part of the storm water pathway assessment of the NWNG Property


Section 3.6.  In addition to the human health exposure pathways described in this section of the RI Proposal, NWNG should include recreational users of Willamette River (e.g., fisherman).  


Sections 3.6 and 3.7.  The RI Proposal indicates that other than surface water recharge, there are no existing or reasonably likely future beneficial uses of groundwater in the vicinity of the Siltronic Property.  DEQ does not agree with this determination.  At a minimum DEQ considers groundwater in the vicinity of the Siltronic Property to be suitable for irrigation and industrial use.  

In addition, NWNG should be advised that for purposes of source control, the JSCS considers the Willamette River a potential drinking water source and provides “applicable or relevant and appropriate requirements” accordingly.  Given the status of the project and consistent with the JSCS, NWNG should include federal maximum contaminant levels and EPA Region 6 tap-water preliminary remediation goals as groundwater screening criteria in the Siltronic Property RI Work Plan.  


Figures 24 and 25.  DEQ considers the preliminary human health and ecological conceptual site models (CSMs) to be incomplete.  The human health and ecological CSMs should be revised to show:  1) a direct pathway between uplands/riverbank erodible soils and the Willamette River; and 2) that sediment is a separate potential contaminant source from surface water in Doane Creek.  NWNG should also be advised that impacted storm water and/or shallow groundwater discharging onto banks or beaches along Doane Creek and/or the Willamette River above mean high water, represent a potential risk of exposure to ecological receptors (e.g., mammals, birds) via direct contact.  The figures should be revised accordingly.

Figures 6, 8, 9, 11, and 12 through 19.  These figures graphically illustrate geologic information (e.g., elevation of the top of the silt) or analytical data (e.g., benzene concentrations) using contouring methods.  On certain figures (e.g., Figure 8, Figure 12) data availability and/or variability appears to have resulted in irregular or erroneous contours.  Examples are provided below.


· Figure 8 – based on available data it appears the 6 foot and 9 foot contours should be drawn to surround the “window” in the silt unit. 


· Figure 12 - variability in detected benzene concentrations in the vicinity of monitoring wells WS-13-69/105 and push-probe GW-3 resulted questionable contouring.  


· Figure 12 - the lack of benzene data in the northern end of the NWNG Property prompted the northern end of 5 microgram/liter isoconcentration contour to be artificially shortened (i.e., should be extended to include MW-01-22 and B-1)


DEQ recommends that these types of figures be reviewed for the work plan, and that contours be hand drawn where contouring software inadequately depicts data distributions.


NEXT STEPS


Subsequent to NWNG’s review of this letter, NWNG and DEQ should arrange to meet at the earliest opportunity to discuss DEQ’s comments and the scope of work for the Siltronic Property RI, and source control work on both properties.  Our next monthly meeting is scheduled for May 21st, however DEQ can meet earlier in the month to facilitate NWNG’s timely preparation of the work plan.


DEQ appreciates NWNG’s work to evaluate and address MGP waste and associated contamination on the NWNG and Siltronic properties.  Please don’t hesitate to contact me if you have questions regarding this letter.


Sincerely,


Dana Bayuk


Project Manager


Portland Harbor Section
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